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[57] ABSTRACT 

An automated shopping order entry system has particu- 
larly advantageous features for use in a supermarket 
having a delicatessen station. A processor subsystem, a 
customer subsystem, and an employee subsystem are 
provided. The customer subsystem can be located in the 
view of customers entering at a customer entrance that 
is typically remote from the delicatessen station. The 
customer can select delicatessen items and gets a print- 
out of item selection and of estimated waiting time 
based on an accumulated variable workload that de- 
pends on items ordered by customers. Shopping effi- 
ciency is increased by making automated shopping 
available to the customer at an advantageous place and 
time in the shopping pattern, and by handling waiting 
time in an advantageous manner. 

8 Claims, 14 Drawing Sheets 
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tion, so that a shopper can be led through the procedure 
AUTOMATED SHOPPING ORDER ENTRY of automated item selection; and means for storing data 
SYSTEM representative of a customer's item selections. A cus- 
tomer subsystem is provided, and is located in view of 
BACKGROUND OF THE INVENTION 5 customers entering at the customer entrance. The cus- 
This invention relates to automatic shopping assist- tomer subsystem is coupled with processor subsystem 
ance systems and, more particularly, to an automated and includes: a display for presenting the available items 
system for entering shopping orders. for customer selection; customer input means, such as a 
In recent years, various computer-based systems have keyboard, for indicating customer item selections; and 
been devised for automating parts of the shopping pro- 10 customer printer means for printing a customer copy of 
cess. Employee-operated systems for processing orders customer item selections. An employee subsystem- is 
have become almost commonplace in restaurants, de- also provided, and is located at the delicatessen station, 
partment stores, etc. Typically, a shopper or customer The employee subsystem is also coupled with the pro- 
will give an order to an employee who will enter the cessor subsystem, and includes employee printer means 
information into a data terminal. Systems wherein a 13 for printing an employee copy of customer item selec- 
customer directly inputs the information to a data termi- ^ons. Preferably, the employee subsystem will also 
nal have also gained acceptance for certain applications, include a display and an input keyboard, as will be 
automated bank teller equipment being perhaps the described further hereinbelow. In the described form of 
most prevalent Systems have also been suggested for ^ mvcntioilf a customer entering the supermarket can 
having restaurant customers enter their orders directly 20 convcnicnd ordcr dcUcatcS8en items upon entering, 
at a data terminal by selecting from menus displayed on ^ ^ customer ordcr ^ ^ pr0C essed by an em- 

a monitor. ployee as the customer shops and progress toward the 

It is one of the objects of the present invention to ^ ucatcS3cn 

improve on existing system of direct order entry by a " „ ~: , . . ... . - 

customer. It is amon/the further objects of the mven- 25 A* described further hereinbelow, in the present in- 

tion to provide a direct customer order entry system, ^ n one or ™ re customcr termmals * P ro " 
which facilitates interaction with employees filling the a P refcrre f configuration having at least two 
order. It is also among the further objects of the inven- customer terminals, with one at the supermarket ra- 
tion, to provide an improved customer order entry sys- ^ce and another at the delicatessen station itself, 
tern which is particularly advantageous for use in a 30 A further form of the invention has application to 
shopping setting, such as a supermarket delicatessen, automated shopping in general. This form of.the inven- 
wherein the customer can be occupied with other shop- tion is also particularly advantageous for delicatessen 
ping while the customer-entered order is being pro- ordering in a supermarket environment, but can be 
cessed. applied to other types of automated shopping particu- 

nm ^ F ^„ ^ „, _ „ 35 larly where the customer can make good use of the time 

SUMMARY OF THE INVENTION ^ which „ order b ^ such „ by 

Among the advantages of an embodiment of the pres- doing other shopping during such waiting time. In ac- 

ent invention is the efficiency which results from the cordance with a feature of this form of the invention, 

system as used in a shopping environment where a cus- means are provided for storing an estimated waiting 

tomer who, places an order has other nearby shopping 40 time, the waiting time being a predetermined value, or 

to do. A prime example is a supermarket having a deli- input by an employee, or automatically computed, as 

catessen station. Often, a customer must wait on line for ^ ^ described further hereinbelow. When a cus- 

her or his order to be taken, and then wait some more tomer receives a printout of her/his order, the estimated 

while the order is being prepared. In addition to wasting waiting ^ & indicated on the printout, and permits 

the customer's time, these waiting times prove costly to 45 ^ customer to efficiently time the pickup of the order 

the selling establishment in the long run First of all, flt ^ dc Ucatessen station (or other suitably designated 

customers who see a waiting hne or who know there is ^ at or ^ ^ designated time. In an embodiment 

generally a waiting hne at the aehcatesen counte^may Qf ^ ±e waiting ^ is variable, and is 

bypass dehcatessen shoppmg. Since dehcatessen food is a 0 f the workload at the delicates- 

among the most profitable categories of food sold in a 50 ° . 

supermarket, this has an adverse effect on profitability. SC ^, S _, on ' ^ , , . . .„ 
Also, when a customer spends substantial waiting time Jf**" features and advantages of Ae invention will 
at the delicatessen counterThe or she my be losing other ^° me more readu y apparent from the following de- 
shopping time in the store. As will be described, fea- ^ description when taken in conjunction with the 
tures of the present invention are directed to increasing 55 accompanying drawings. 

the efficiency of shopping by making automated shop- BRIEF DESCRIPTION OF THE DRAWINGS 

ping available to the customer at an advantageous place . 

and time in the shoppmg patterns, and by handling FIG - llsa P lan diagram, partially in schematic form, 

waiting time in a manner that is particularly attractive of a supermarket with a delicatessen station and an 

to shoppers. 60 embodiment of a system for automated delicatessen 

In accordance with one form of the present inven- shopping in accordance, with the invention, 
tion, which is utilized in a supermarket having a cus- FIG. 2 is a schematic diagram, particularly in block 
tomer entrance and a delicatessen station remote from form, of the processor subsystem and the employee and 
the customer entrance, a system is provided for auto- customer subsystems of the FIG. 1 embodiment, 
mated delicatessen shopping. A processor subsystem is 65 FIG. 3 which consists of FIGS. 3A through 3G, 
provided and includes; means for storing data describ- illustrates a sequence of customer prompting and selec- 
ing delicatessen items available for purchase; means for tion menus as utilized in an embodiment of present in- 
controlling a sequence for shopping item data presents- vention. 
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FIG. 4 illustrates an order printout as utilized in the printer 213. The customer terminal 230 in the present 

present invention. embodiment is a countertop unit containing a monitor 

FIG. 5 illustrates the type of shopping item data base 231, a printer 232, and keypads 233 and 234. The keypad 

used in the present embodiment 233 had buttons with letters A through E, and the key- 

FIGS. 6-13 are flow diagrams of a routine for pro- 5 pad 234 is a numerical keypad with numerals 0 through 

gramming the processor to implement operation in ac- 9 and "yes" and "no" keys. The customer terminal 220, 

cordance with an embodiment of the invented system. which is situated near the supermarket entrance 105, is 

a free-standing console in the present embodiment, and 

DESCRIPTION OF THE PREFERRED mc ludesTmonitor 221, a printer 222, and keypads 223 

EMBODIMENT 10 224, which are similar to their counterparts in cus- 

Referring to FIG. 1, there is shown a diagram which tomer terminal 230. It will be understood that at least 

illustrates an embodiment of the present invention. A one processor (200 in the present embodiment) is 

supermarket 100 has the usual multiple rows of self-ser- needed, but that more than one can be employed if 

vice shelves 110 and checkout counters 120. The super- desired. Also, the locations) of the processors) used is 

market has a customer entrance 105, and also has a 15 a matter of choice. 

delicatessen station 150, where employees e.g. 151 re- FIG. 3 illustrates a sequence of screen displays on a 

spond to verbal request of customers (shoppers) for customer terminal monitor that are utilized to guide a 

items such as prepared salads, sliced cold cuts, etc. customer through the process of automated order entry. 

Typically, although not necessarily, the delicatessen Briefly, 3A shows the "Start" screen, with an advertise- 

station is remote from the supermarket entrance, as 20 ment and a prompt to start by pressing key E; 3B shows 

shown in FIG. 1. the screen which prompts selection of a "Category"; 3C 

In the usual supermarket delicatessen arrangement, shows the screen which prompts "Item Selection"; 3D 

there are two waiting time components which contrib- shows the screen which prompts "Amount Selection"; 

ute to overall customer waiting time; namely, the time 3E shows the screen which prompts a decision for or- 

spent waiting in any line that has formed of customers 25 dering more items; 3F shows the screen for confirming 

waiting for service at the delicatessen station, and the the order; and 3G shows the screen which advises that 

time required to fill an order after it has been verbalized the order is being printed. FIG/4 shows an example of 

to a delicatessen employee. As above noted, waiting a printout from the customer terminal. The FIGS. 3 and 

time for delicatessen service can tend to cause super- 4 are referred to further hereinbelow in conjunction 

market shoppers to omit delicatessen shopping they 30 with the description of the flow diagrams of FIGS, 

may have done but for the watt Also, for those shop- 6-13. 

pers who do elect to bear the wait, other shopping time Referring to FIG. 6, there is shown a flow diagram of 
maybe lost In both cases, overall supermarket profit- the initial portion of the routine for programming the 
ability will be reduced. processor 200 to implement operation in accordance 
Another factor to be considered is the location of the 35 with the present embodiment of the invention. The 
supermarket delicatessen station which, as stated, is block 605 represents the loading of system configura- 
typically remote from the supermarket entrance. In a tion parameters, such as the possible number of cus- 
typical shopping pattern, by the time a customer tomer terminals, N, the minimum estimated customer 
reaches the delicatessen station she/he has already done wait time to be used, T mi >, and an indication of whether 
some shopping from the shelves, an activity which 40 the automatic customer wait time feature is initially 
involves no waiting. If, upon arrival at the delicatessen enabled or disabled. The block 606 is then entered, this 
station, even a small wait is apparent, the customer may block representing the initialization of system variables, 
not be willing to break the "rhythm" of shopping. This For example, the workload, W, is initialized at 0, and 
can result in customers doing less delicatessen shopping file locations are established to store transactions (e.g. 
than they actually wanted to, and loss of delicatessen 45 customer orders). A predetermined delicatessen data 
sales. base can then be loaded (block 607) typically by down- 
In accordance with one of the features of a form of loading from disk storage, as represented by the block 
the present invention, a customer subsystem (terminal) 607. The data base can have any suitable format, the 
220 is located in the view of customers (e.g. 106) enter- type of format being utilized in the present embodiment 
ing the supermarket at the customer entrance, so that a 50 being illustrated in FIG. 5, wherein data is organized by 
customer can conveniently order delicatessen items category name (eg. salad, meat, cheese, etc.), an indica- 
upon entering the supermarket, and the customer order tion of whether the category is enabled, item number 
can be processed by an employee as the customer shops (there being a unique item number for each delicatessen 
and progresses toward the delicatessen station. item), item name (there typically being a number of 
In the embodiment of FIG. 1, the automated delica- 55 items in each category), the unit price for each item, and 
tessen shopping system includes a processor 200, an the "in stock" status of each item. It will be understood 
employee terminal 210 adjacent the processor, a first that data bases for compiling, storing, and editing infor- 
customer terminal 220 located near the supermarket ma tion in this general type of format are well known in 
entrance, and a second customer terminal 230 located at the art.' 

or near the delicatessen counter (see also FIG. 2). Each 60 The block 608 is next entered, this block representing 
of the terminals in the present embodiment includes a the display of a title screen, and a prompt to an em- 
keyboard, a monitor, and a printer. The processor 200 ployee to press a function key to select a desired mode 
may be, for example, an IBM XT or AT computer or an of the system. First, as represented by decision diamond 
IBM-compatible computer, equipped with a suitable 610, determination is made as to whether the system 
memory and disc operating system. 65 will be placed in the "on line" mode (i.e., a "customer 
FIG. 2 shows the processor and terminals of the mode" in which customers can enter orders from the 
present embodiment in further detail. The employee customer terminal or terminals) or one of a number of 
terminal includes a monitor 211, a keyboard 212, and a "off line" modes, in which the system can be altered or 
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checked. The selection of the "on-line" customer mode keyed in a command?. If so, the assumption is made that 

is represented by the block 612, the functioning of the customer has abandoned the order during an order- 

which is described in detail in conjunction with the flow ing sequence, and the status of terminal i is then 

diagrams of FIGS. 7-13. The "offline" modes are indi- changed to "Start" (block 725). Inquiry is then made 

cated as being selected using particular function keys (as 5 (diamond 726) as to whether all terminals have been 

prompted to the employee - see block 611) to obtain checked. If not, the cust mer terminal index i is incre- 

states used for editing the delicatessen menu (diamond mented (block 727), and the diamond 722 is re-entered. 

613 and block 614), generating transaction data reports When all customer terminals have been checked, 

(diamond 615 and block (516), editing the "hello/adver- inquiry is made (diamond 730) as to whether the one 

rising message" that can be displayed on the customer 10 minute timer, C/ m , has run out The one minute timer is 

terminals (diamond 617 and block 618), and servicing utilized in automatically reducing the workload vari- 

asd diagnostic functions (diamond 619 and block 620). able, W. As will be discussed further, as time passes' an 

Programs for editing data bases, generating reports existing workload will be increased by customer orders, 

from data bases, editing a display screen, and diagnosing and will naturally decrease, with time, as orders are 

equipment are all well known in the art and do not, per 15 filled. If the one minute timer has expired, inquiry is 

se, constitute inventive features hereof, and are not made (diamond 731) as to whether the "automatic wait 

described in detail. . time" feature is enabled (diamond 731). If so, the deli 

Referring to FIG. 7 (which includes 7A and 7B) there workload variable, W, is decremented, as represented 

is shown a flow diagram of the routine for the "on line" by the block 732. The diamond 713 is then re-entered (it 

customer mode in accordance with an embodiment of 20 also being re-entered from the "no" decision branches 

the invention. The block 711 represents initialization of of diamonds 719, 730 and 731) to await the next data 

variables, for example: n is the number of customer * from customer terminals. 

terminals used (two in the present embodiment), i is the Referring to the flow diagram portion of FIG. 8, the 

customer terminal under consideration, S/is the state of block 811 represents the entry point to which the rou- 

terminal i (which is set to "Start", and which results in 25 tine returns when customer data has been received at 

display of the "Hello/Advertising" screen as shown in terminal i, and the state, of terminal i is "Start". 

FIG. 7A), T/is a timer for terminal i, Tew is the customer Inquiry is made (diamond 812) as to whether the key 

wait time (which is initially set at a minimum value, "£" has been pressed; Le., has the customer responded 

TmM—3 minutes), and C& and C/m are respectively one to the invitation on the screen as shown in FIG. 3 A. If 

second and one minute timers (the purposes of which 30 not, the block 815 is entered directly. If so, the state of 

will be explained hereinbelow), which are initialized at customer terminal i, S,-, is changed to "Category" (block 

0. Inquiry is made (diamond 713) as to whether data has 813), and the "Category" screen is displayed on cus- 
been received from customer terminal i. If not, the tomer terminal i, as shown in FIG. 3B. The block 815 is 
block 716 is entered directly, and i is incremented. If then entered, this block representing the return to dis- 
data has been received, the timer for customer terminal 35 patch control of the routine. 

1, Ti, is reset to zero (block 714), and control is then Referring to the flow diagram portion of FIG. 9, the 
passed (block 715) to a dispatch controller, which is block 911 represents the return point in the routine 
operative to direct the program to an appropriate func- when customer terminal i is in the state "Category", and 
tion, depending upon the state, S/, of the terminal i from data is received from customer terminal L Inquiry is 
which the data has been received. These states, and the 40 made (diamond 912) as to whether the data is the key is 
appropriate transfers, will be described further herein- A through E. If not, the block 920 is entered directly. If 
below. The customer terminal index i is then incre- so, however, the customer has selected a valid category 
mented (block 716) and inquiry is made (diamond 717) and an inquiry is made (diamond 913) as to whether the 
as to whether all customer terminals have been interro- selected category is enabled. In the present embodi- 
gated. If not, diamond 713 is re-entered. If so; however, 45 ment, categories can be readily disabled by an employee 
after checking to see if there has been a request to go so that, for example, during certain hours of the day, a 
"off line' 1 (diamond 718), diamond 719 is entered, and particular category of items will not be sold. In the 
inquiry is made as to whether the one second timer, C&, FIG. 3 sequence, if the category selected by the cus- 
has expired. In the present embodiment, the one second tomer is not enabled, a screen is displayed (not shown) 
timer is utilized for the purposes of stepping a one min- 50 to inform the customer that the category is not available 
ute timer (to be discussed below), and for checking, at this time, and prompt the customer to press another 
after each second has elapsed, to see if a customer at any category key. If the customer-selected category is en- 
customer terminal may have abandoned an order in the abled, the category is stored (block 914). The state S/ is 
middle of the ordering procedure. In such case, it will changed to "Get Item Number" (block 915), and a 
be desirable to have that terminal return to its "Start" 55 screen is displayed that contains a list of the items in the 
state. A timer T/is provided for each customer terminal, selected Category, and their prices. In this regard, see 
and the timer is restarted each time a customer input is FIG. 3C. The block 920 is then entered, this block rep- 
received from the terminal (see block 714 above). If a resenting the return to dispatch control, 
predetermined interval of time (e.g. 30 seconds) passes Referring to FIG. 10, there is shown a further portion 
without a customer response, the customer is assumed 60 of the routine of the present embodiment, in which the 
to have abandoned the order. In the flow diagram, this block 1011 represents the return point of the routine 
is implemented by initializing the terminal index (block when the customer terminal i is in the state "Get Item 
721), and inquiring as to whether customer terminal i Number", and data is received from customer terminal 
has an active timer (diamond 722). If so, the timer T* of i. Determination is made (diamond 1012) as to whether 
customer terminal i is incremented (block 723), and 65 the customer-selected item number is valid. If not, the 
inquiry is made as to whether the timer has reached its block 1014 is entered, and a screen is displayed (not 
limit (diamond 724); viz., has the predetermined time, shown) to inform the customer that the selected item 
for example 30 seconds, expired since the customer last number is invalid, and that another item should be se- 
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lected. The block 1050 is then entered. If the item num- "Send Order Or Cancel", and the screen corresponding 
ber is valid, inquiry is made (diamond 1021) as to to this state is displayed, as is shown in FIG. 3F. Return 
whether the item is in stock. [See the "in stock" status in to dispatch control is then implemented, via block 1220. 
the data base diagram of FIG. 5. The employee can The next portion of the routine is described in con- 
readily change this status in the data base, as desired, 5 junction with the flow diagram of FIG. 13. The block 
with an edit] If the item is out of stock, the block 1022 1311 represents the point to which the routine returns 
is entered, this block representing the display of a screen when the state S; of customer terminal i is "Send Order 
which informs the customer that the item is out of stock. Or Cancel", and the customer has pressed a key to 
If desired, and in accordance with an optional feature implement the send or cancel Determination is made 
hereof, alternative items can be stored in the data base in 10 (diamond 1312) as to whether the command is "send" or 
conjunction with some or all of the items on the list If "cancel". If it is "cancel", the stored information for the 
this feature is used, inquiry is made (diamond 1023) as to order is cleared (block 1315), and the state S/ is changed 
whether an alternative item is available for suggestion to "Start", and the "Start" screen (i.e., the "hello/ad- 
and, if so, a display screen is presented (block 1024) vertising" message of FIG. 3A) is displayed (block 
suggesting the possible alternative item. In either case, 15 1317). Return to dispatch control is then implemented 
the block 1050 is then entered. (block 1319). If, however, the customer has pressed the 

Returning to diamond 1021, if the item is in stock, the key indicating the desire to send the order to the delica- 

blocks 1031 and 1032 are entered, these blocks repre- , tessen, the block 1320 is entered, this block representing 

senting the storage of the item selection and the chang- the sorting of items that the customer has ordered by 

ing of the state of customer terminal i to "Quantity", 20 category. This is done for convenience in subsequently 

and the display of a screen which presents the quantity printing the order, particularly so that the employee can 

options to the customer (see FIG. 3D). The block 1050 prepare the items by category, if desired. The diamond 

is then entered, this block representing the return of the 1321 is then entered, and inquiry is made as to whether 

routine to dispatch control. the automatic waiting time feature is enabled. If not, the 

The next portion of the routine is described in con- 25 block 1326 is entered, this block representing the setting 

junction with the flow diagram of FIG. 11. The block 0 f the customer wait time, Tor to a predetermined 

1111 represents the point to which the routine returns stored value. If the automatic wait time feature is not 

when the state S/of customer terminal i is "Quantity", being used, a preferred technique will be to have an 

and customer data has been received. The block 1112 is employee type in a new stored wait time as he observes 

then entered, this block representing the storage of the 30 ^ workload at the ddkatffMOi station. The diamond 

selected quantity. The unit price of the item is then X350 is then entered, and the customer wait time is 

obtained from the data base (block 1113), the price for ^ted against a minimum stored wait time (for example, 

the item is computed by multiplying the quantity by the 3 minutes), which is a safety against a smaller wait time 

unit price, and both the unit price and the item price are being accidentally entered by an employee. If the wait 

displayed to the customer (see FIG. 3E). A cumulative 35 time is less than the prescribed minimum, it is set to the 

total for the order is then computed by adding the item prescribed minimum, as represented by the block 1351. 

cost to obtain a new total cost (block 1114), and this If ^ automa tic wait time feature is enabled, the 

information is also presented to the customer. Inquiry is block 1345 ^ entered, this block representing the calcu- 

then made (diamond 1121) as to whether the customer ^ Qn of ^ prescnt work ioad based on the existing 

has ordered the maximum permissible number of items. 40 workload ^ ±c numbcT of items m the present order. 

If so, the block 1122 is entered, and a display screen is A relationsnip which can be used is: 
presented (not shown) to inform the customer that the 

maximum number of items have been ordered, where- Wou+fijn) 
upon the block 1270 (FIG. 12) is entered directly. If the 

maximum number of items has not yet been ordered, the 45 where m represents the number of items in the order, 

block 1131 is entered, this block representing the chang- and f(m) is the function used. One suitable function is to 

ing of the state S/of customer terminal i to "Finish", and multiply a fixed time by m; for example, 1 minute. This 

the display of a screen to ask the customer if more items would add 1 minute to the workload for each item in the 

are desired (again, see FIG. 3E). The block 1132 is then order. In such case, the new workload (in minutes) 

entered, this block representing the return of the routine 50 would equal the old workload (in minutes) plus m min- 

to dispatch control. utes. [It will be recalled, from above, that the one min- 

The next portion of the routine is described in con- u te timer is utilized to reduce the workload as time 

junction of the flow diagram of FIG. 12. The block P asses.]The block 1348 is then entered, this block repre- 

1211 represents the point to which the routine returns senting the computation of the new estimated customer 

when the state S/ of customer terminal i is "Finished", 55 waiting time, Tor based on the workload. In the present 

and the customer presses the "yes" or "no" key. The embodiment, the following relationship is used: 
decision diamond 1212 is entered, and determination is 

made as to whether the "yes" key or the "no" key has r^- w/E 
been pressed If it is the 4t yes" key, the customer has 

indicated a desire to order more items. The block 1215 60 where £ is the number of employees working at the 

is entered, this block representing the change of the delicatessen station. Therefore, if W is considered as 

state Si to "Category", and display of the "Category" being in man-minutes, and E is the number of employees 

screen, as shown in FIG. 3B. Return to dispatch control working, then Tew will give the estimated waiting time 

is then implemented, as represented by the block 1220. in minutes. The output of block 1348 is input to 
If the customer has indicated that no further items are to 65 diamond 1350 for a test of Tor* as previously described, 

be ordered, the block 1270 is entered, this block also Continuing with the flow diagram of FIG. 13, the 

being entered from the output of block 1122, as previ- block 1361 represents the changing of the state S/ to 

ously indicated. In this case, the state S, is changed to "Wait For Printer", and a screen is displayed to the 
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tion, so that a sh ppcr can be led through the procedure 
AUTOMATED SHO PPIN G ORDER ENTRY of automated item selection; and means for storing data 

SYSTEM representative of a customer's item selections. A cus- 

tomer subsystem is provided, and is located in view of 
BACKGROUND OF THE INVENTION 5 customers entering at the customer entrance. The cus- 
This invention relates to automatic shopping assist- tomer subsystem is coupled with processor subsystem 
ance systems and, more particularly, to an automated and includes: a display for presenting the available items 
system for entering shopping orders. for customer selection; customer input means, such as a 

In recent years, various computer-based systems have keyboard, for indicating customer item selections; and 
been devised for automating parts of the shopping pro- 10 customer printer means for printing a customer copy of 
cess. Employee-operated systems for processing orders customer item selections. An employee subsystem* is 
have become almost commonplace in restaurants, de- also provided, and is located at the delicatessen station, 
partment stores, etc. Typically, a shopper or customer The employee subsystem is also coupled with the pro- 
will give an order to an employee who will enter the cessor subsystem, and includes employee printer means 
information into a data terminal. Systems wherein a 15 f or printing an employee copy of customer item selec- 
customerdii^ymputstheinforn^ ti onSi Preferably, the employee subsystem will also 

nal have also gained acceptance for certam applications, include a display and an input keyboard, as will be 
automated bank teller equipment being perhaps die described further hereinbelow. In the described form of 
most prevalent Systems have also been suggested for ^ mventioil) a custo mer entering the supermarket can 
having restaurant customers enter their orders directly » convemently order delicatessen items upon entering, 
at a data terminal by selecting from menus displayed on ^ ^ customer order ^ u processed by ^ em _ 

a K one of the objects of the present invention to ^ 38 thc ^ tomer sho P s P 10 *"* 5 toward 

■ - ^ 0 , M# „ „r j. *V + ^a~- ^*^ t k« * delicatessen station. 

improve on existing system of direct order entry by a . . t . . , , 

customer. It is among the further objects of the inven- 25 As desenbed further hereinbelow, in the present in- 

tion to provide a direct customer order entry system, ventl0n one ° r more customer terminals can be pro- 

which facilitates interaction with employees filling the a P referred configuration havmg at least two 

order. It is also among the further objects of the inven- customer terminals, with one at the supermarket en- 

tion to provide an improved customer order entry sys- trance and another at the delicatessen station itself, 

tern which is particularly advantageous for use in a 30 A further form of the invention has application to 

shopping setting, such as a supermarket delicatessen, automated shopping in general. This form of.the inven- 

wherein the customer can be occupied with other shop- tion is also particularly advantageous for delicatessen 

ping while the customer-entered order is being pro- ordering in a supermarket environment, but can be 

cessed. applied to other types of automated shopping particu- 

SUMMARY OF THE INVENTION 35 if 1 * where customer can make good use of the time 

iiu- *^ during which an order is being prepared, such as by 

Among the advantages of an embodiment of the pres- doing other shopping during such waiting time. In ac- 

ent invention is the efficiency which results from the cordance with a feature of this form of the invention, 

system as used in a shopping environment where a cus- means are provided for storing an estimated waiting 

tomer who, places an order has other nearby shopping 40 time, the waiting time being a predetermined value, or 

to do. A prime example is a supermarket having a deli- mvut by an employee, or automatically computed, as 

catessen station. Often, a customer must wait on line for ^ ^ described further hereinbelow. When a cus- 

her or his order to be taken, and then wait some more t omer receives a printout of her/his order, the estimated 

while the order is being prepared. In addition to wasting waiting tiine * indicated on the printout, and permits 

the customer's tunc ^ these waiting times prove costly to 45 the customer to effidently time the pickup of the order 

the selling establishment m the long run. First of all, flt ^ dclicatesscn station (or other suitably designated 

customers who see a waiting hne or who know there is ^ at or ^ ^ designated time. In an embodknent 

generally a waiting line at the aehcatessen counter may £ f ^ mvemion) ^ w ^ g ^ * variabIe> ^ is 

bypass delicatessen shopping. Since delicatessen food is ' 7 "7* , , " , ,\ 

a£ong the most profitable Ltegorie. of fo^ldb" 50 generated as a fanction of the workload at the debcates- 

supermarket, this has an adverse effect on profitability. sen s on. 

Also, when a customer spends substantial waiting time u J urther ^turesand advantages of the invention will 
at the delicatessen counter, he or she my be losing other become more readily apparent from the following de- 
shopping time in the store. As will be described, fea- description when taken m conjunction with the 
tures of the present invention are directed to increasing 55 accompanying drawings. 

the efficiency of shopping by making automated shop- BRIEF DESCRIPTION OF THE DRAWINGS 
ping available to the customer at an advantageous place 

and time in the shopping patterns, and by handling lisa plan diagram, partially in schematic form, 

waiting time in a manner that is particularly attractive °^ a supermarket with a delicatessen station and an 

to shoppers. 60 embodiment of a system for automated delicatessen 

In accordance with one form of the present inven- shopping in accordance, with the invention* 
tion, which is utilized in a supermarket having a cus- FIG. 2 is a schematic diagram, particularly in block 
tomer entrance and a delicatessen station remote from form, of the processor subsystem and the employee and 
the customer entrance, a system is provided for auto- customer subsystems of the FIG. 1 embodiment 
mated delicatessen shopping. A processor subsystem is 65 FIG. 3 which consists of FIGS. 3A through 3G, 
provided and includes: means for storing data describ- illustrates a sequence of customer prompting and selec- 
ing delicatessen items available for purchase; means for tion menus as utilized in an embodiment of present in- 
controlling a sequence for shopping item data presenta- vention. 
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FIG. 4 illustrates an order printout as utilized in the printer 213. The customer terminal 230 in the present 

present invention. embodiment is a countert p unit containing a monitor 

FIG. 5 illustrates the type of shopping item data base 231, a printer 232, and keypads 233 and 234. The keypad 

used in the present embodiment 233 had buttons with letters A through E, and the key- 

FIGS. 6-13 are flow diagrams of a routine for pro- 5 pad 234 is a numerical keypad with numerals 0 through 

gramming the processor to implement operation in ac- 9 and "yes" and "no" keys. The customer terminal 220, 

cordance with an embodiment of the invented system. which is situated near the supermarket entrance 105, is 

a free-standing console in the present embodiment, and 

DESCRIPTION OF THE PREFERRED Eludes a monitor 221, a printer 222, and keypads 223 

EMBODIMENT jq and 224, which are similar to their counterparts in cus- 

Referring to FIG. 1, there is shown a diagram which tomer terminal 230. It will be understood that at least 

illustrates an embodiment of the present invention. A one processor (200 in the present embodiment)' is 

supermarket 100 has the usual multiple rows of self-ser- needed, but that more than one can be employed if 

vice shelves 110 and checkout counters 120. The super- desired. Also, the location(s) of the processors) used is 

market has a customer entrance 105, and also has a 15 a matter of choice. 

delicatessen station 150, where employees e.g. 151 re- FIG. 3 illustrates a sequence of screen displays on a 

spond to verbal request of customers (shoppers) for customer terminal monitor that are utilized to guide a 

items such as prepared salads, sliced cold cuts, etc. customer through the process of automated order entry. 

Typically, although not necessarily, the delicatessen Briefly, 3A shows the "Start" screen, with an advertise- 

station is remote from the supermarket entrance, as 20 ment and a prompt to start by pressing key E; 3B shows 

shown in FIG. 1. the screen which prompts selection of a "Category"; 3C 

In the usual supermarket delicatessen arrangement, shows the screen which prompts "Item Selection"; 3D 

there are two waiting time components which contrib- shows the screen which prompts "Amount Selection"; 

ute to overall customer waiting time; namely, the time 3E shows the screen which prompts a decision for or- 

spent waiting in any line that has formed of customers 23 dering more items; 3F shows the screen for confirming 

waiting for service at the delicatessen station, and the the order; and 3G shows the screen which advises that 

time required to fill an order after it has been verbalized the order is being printed. FIG. 4 shows an example of 

to a delicatessen employee. As above noted, waiting a printout from the customer terminal. The FIGS. 3 and 

time for delicatessen service can tend to cause super- 4 are referred to further hereinbelow in conjunction 

market shoppers to omit delicatessen shopping they 30 with the description of the flow diagrams of FIGS, 

may have done but for the wait. Also, for those shop- 6-13. 

pers who do elect to bear the wait, other shopping time Referring to FIG. 6, there is shown a flow diagram of 
maybe lost In both cases, overall supermarket profit- the initial portion of the routine for programming the 
ability will be reduced. processor 200 to implement operation in accordance 
Another factor to be considered is the location of the 35 with the present embodiment of the invention. The 
supermarket delicatessen station which, as stated, is block 605 represents the loading of system configura- 
typically remote from the supermarket entrance. In a tion parameters, such as the possible number of cus- 
typical shopping pattern, by the time a customer tomer terminals, N, the minimum estimated customer 
reaches the delicatessen station she/he has already done wait time to be used, T m /j,, and an indication of whether 
some shopping from the shelves, an activity which 40 the automatic customer wait time feature is initially 
involves no waiting. If, upon arrival at the delicatessen enabled or disabled. The block 606 is then entered, this 
station, even a small wait is apparent, the customer may block representing the initialization of system variables, 
not be willing to break the "rhythm" of shopping. This For example, the workload, W, is initialized at 0, and 
can result in customers doing less delicatessen shopping file locations are established to store transactions (e.g. 
than they actually wanted to, and loss of delicatessen 45 customer orders). A predetermined delicatessen data 
sales. base can then be loaded (block 607) typically by down- 
In accordance with one of the features of a form of loading from disk storage, as represented by the block 
the present invention, a customer subsystem (terminal) 607. The data base can have any suitable format, the 
220 is located in the view of customers (e.g. 106) enter- type of format being utilized in the present embodiment 
ing the supermarket at the customer entrance, so that a 50 being illustrated in FIG. 5, wherein data is organized by 
customer can conveniently order delicatessen items category name (eg. salad, meat, cheese, etc.), an indica- 
upon entering the supermarket, and the customer order tion of whether the category is enabled, item number 
can be processed by an employee as the customer shops (there being a unique item number for each delicatessen 
and progresses toward the delicatessen station. item), item name (there typically being a number of 
In the embodiment of FIG. 1, the automated delica- 55 items in each category), the unit price for each item, and 
tessen shopping system includes a processor 200, an the "in stock" status of each item. It will be understood 
employee terminal 210 adjacent the processor, a first that data bases for compiling, storing, and editing infor- 
customer terminal 220 located near the supermarket mation in this general type of format are well known in 
entrance, and a second customer terminal 230 located at the art* 

or near the delicatessen counter (see also FIG. 2). Each 60 The block 608 is next entered, this block representing 
of the terminals in the present embodiment includes a the display of a title screen, and a prompt to an em- 
keyboard, a monitor, and a printer. The processor 200 ployee to press a function key to select a desired mode 
may be, for example, an IBM XT or AT computer or an of the system. First, as represented by decision diamond 
IBM-compatible computer, equipped with a suitable 610, determination is made as to whether the system 
memory and disc operating system. 65 will be placed in the "on line" mode (i.e., a "customer 
FIG. 2 shows the processor and terminals of the mode" in which customers can enter orders from the 
present embodiment in further detail. The employee customer terminal or terminals) or one of a number of 
terminal includes a monitor 211, a keyboard 212, and a "off line" modes, in which the system can be altered or 



02/28/2002, EAST Version: 1.03.0002 



4,959, 

5 

checked The selection of the "on-line" customer mode 
is represented by the block 612, the functi ning of 
which is described in detail in conjunction with the flow 
diagrams of FIGS. 7-13. The "offline" modes are indi- 
cated as being selected using particular function keys (as 5 
prompted to the employee - see block 611) to obtain 
states used for editing the delicatessen menu (diamond 
613 and block 614), generating transaction data reports 
(diamond 615 and block 616), editing the "hello/adver- 
tising message" that can be displayed on the customer 10 
terminals (diamond 617 and block 618), and servicing 
and diagnostic functions (diamond 619 and block 620). 
Programs for editing data bases, generating reports 
from data bases, editing a display screen, and diagnosing 
" equipment are all well known in the art and do not, per 15 
se, constitute inventive features hereof, and are not 
described in detail 

Referring to FIG. 7 (which includes 7A and 7B) there 
is shown a flow diagram of the routine for the "on line" 
customer mode in accordance with an embodiment of 20 
the invention. The block 711 represents initialization of 
variables, for example: n is the number of customer * 
terminals used (two in the present embodiment), i is the 
customer terminal under consideration, S/is the state of 
terminal i (which is set to "Start", and which results in 25 
display of the "Hello/Advertising" screen as shown in 
FIG. 7A), Tf is a timer for terminal i, T w is the customer 
wait time (which is initially set at a minimum value, 
Tmin—3 minutes), and Cu and C/ m are respectively one 
second and one minute timers (the purposes of which 30 
will be explained hereinbelow), which are initialized at 

0. Inquiry is made (diamond 713) as to whether data has 
been received from customer terminal i. If not, the 
block 716 is entered directly, and i is incremented. If 
data has been received, the timer for customer terminal 35 

1, Ti, is reset to zero (block 714), and control is then 
passed (block 715) to a dispatch controller, which is 
operative to direct the program to an appropriate func- 
tion, depending upon the state, St, of the terminal i from 
which the data has been received. These states, and the 40 
appropriate transfers, will be described further herein- 
below. The customer terminal index i is then incre- 
mented (block 716) and inquiry .is made (diamond 717) 

as to whether all customer terminals have been interro- 
gated. If not, diamond 713 is re-entered If so,' however, 45 
after checking to see if there has been a request to go 
"off line" (diamond 718), diamond 719 is entered, and 
inquiry is made as to whether the one second timer, 
has expired. In the present embodiment, the one second 
timer is utilized for the purposes of stepping a one min- 50 
ute timer (to be discussed below), and for checking, 
after each second has elapsed, to see if a customer at any 
customer terminal may have abandoned an order in the 
middle of the ordering procedure. In such case, it will 
be desirable to have that terminal return to its "Start" 55 
state. A timer T/is provided for each customer terminal, 
and the timer is restarted each time a customer input is 
received from the terminal (see block 714 above). If a 
predetermined interval of time (e.g. 30 seconds) passes 
without a customer response, the customer is assumed 60 
to have abandoned the order. In the flow diagram, this 
is implemented by initializing the terminal index (block 
721), and inquiring as to whether customer terminal i 
has an active timer (diamond 722). If so, the timer T* of 
customer terminal i is incremented (block 723), and 65 
inquiry is made as to whether the timer has reached its 
limit (diamond 724); viz., has the predetermined time, 
for example 30 seconds, expired since the customer last 
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keyed in a command?. If so, the assumption is made that 
the customer has abandoned the order during an order- 
ing sequence, and the status of terminal i is then 
changed to "Start" (block 725). Inquiry is then made 
(diamond 726) as to whether all terminals have been 
checked. If not, the customer terminal index i is incre- 
mented (block 727), and the diamond 722 is re-entered. 

When all customer terminals have been checked, 
inquiry is made (diamond 730) as to whether the one 
minute timer, C/m, has run out The one minute timer is 
utilized in automatically reducing the workload vari- 
able, W. As will be discussed further, as time passes' an 
existing workload will be increased by customer orders, 
and will naturally decrease, with time, as orders are 
filled. If the one minute timer has expired, inquiry is 
made (diamond 731) as to whether the "automatic wait 
time" feature is enabled (diamond 731). If so, the deli 
workload variable, W, is decremented, as represented 
by the block 732. The diamond 713 is then re-entered (it 
also being re-entered from the "no" decision branches 
of diamonds 719, 730 and 731) to await the next data 
from customer terminals. 

Referring to the flow diagram portion of FIG. 8, the 
block 811 represents the entry point to which the rou- 
tine returns when customer data has been received at 
terminal i, and the state, S/, of terminal i is "Start". 
Inquiry is made (diamond 812) as to whether the key 
"E" has been pressed; Le„ has the customer responded 
to the invitation on the screen as shown in FIG. 3A. If 
not, the block 815 is entered directly. If so, the state of 
customer terminal i, S*, is changed to "Category" (block 
813), and the "Category" screen is displayed on cus- 
tomer terminal i, as shown in FIG. 3B. The block 815 is 
then entered, this block representing the return to dis- 
patch control of the routine. 

Referring to the flow diagram portion of FIG. 9, the 
block 911 represents the return point in the routine 
when customer terminal i is in the state "Category", and 
data is received from customer terminal i. Inquiry is 
made (diamond 912) as to whether the data is the key is 
A through E. If not, the block 920 is entered directly. If 
so, however, the customer has selected a valid category 
and an inquiry is made (diamond 913) as to whether the 
selected category is enabled. In the present embodi- 
ment, categories can be readily disabled by an employee 
so that, for example, during certain hours of the day, a 
particular category of items will not be sold. In the 
FIG. 3 sequence, if the category selected by the cus- 
tomer is not enabled, a screen is displayed (not shown) 
to inform the customer that the category is not available 
at this time, and prompt the customer to press another 
category key. If the customer-selected category is en- 
abled, the category is stored (block 914). The state S/is 
changed to "Get Item Number" (block 915), and a 
screen is displayed that contains a list of the items in the 
selected Category, and their prices. In this regard, see 
FIG. 3C. The block 920 is then entered, this block rep- 
resenting the return to dispatch control. 

Referring to FIG. 10, there is shown a further portion 
of the routine of the present embodiment, in which the 
block 1011 represents the return point of the routine 
when the customer terminal i is in the state "Get Item 
Number", and data is received from customer terminal 
i. Determination is made (diamond 1012) as to whether 
the customer-selected item number is valid. If not, the 
block 1014 is entered, and a screen is displayed (not 
shown) to inform the customer that the selected item 
number is invalid, and that another item should be se- 
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lected. The block 1050 is then entered. If the item num- "Send Order Or Cancel", and the screen corresponding 
ber is valid, inquiry is made (diamond 1021) as to to this state is displayed, as is shown in FIG. 3F. Return 
whether the item is in stock. [See the "in stock" status in to dispatch control is then implemented, via block 1220. 
the data base diagram of FIG. 5. The employee can The next portion of the routine is described in con- 
readily change this status in the data base, as desired, 5 junction with the flow diagram of FIG. 13. The block 
with an edit.] If the item is out of stock, the block 1022 1311 represents the point to which the routine returns 
is entered, this block representing the display of a screen when the state S/ of customer terminal i is "Send Order 
which informs the customer that the item is out of stock. Or Cancel", and the customer has pressed a key to 
If desired, and in accordance with an optional feature implement the send or cancel. Determination is made 
hereof, alternative items can be stored in the data base in 10 (diamond 1312) as to whether the command is "send" or 
conjunction with some or all of the items on the list. If "cancel". If it is "cancel", the stored information for the 
this feature is used, inquiry is made (diamond 1023) as to order is cleared (block 1315), and the state S; is changed 
whether an alternative item is available for suggestion to "Start", and the "Start" screen (i.e., the "hello/ad- 
and, if so, a display screen is presented (block 1024) vertising" message of FIG. 3A) is displayed (block 
suggesting the possible alternative item. In either case, 15 1317). Return to dispatch control is then implemented 
the block 1050 is then entered (block 1319). If, however, the customer has pressed the 

Returning to diamond 1021, if the item is in stock, the key indicating the desire to send the order to the delica- 

blocks 1031 and 1032 are entered, these blocks repre- tessen, the block 1320 is entered, this block representing 

senting the storage of the item selection and the chang- the sorting of items that the customer has ordered by 

ing of the state of customer terminal i to "Quantity", 20 category. This is done for convenience in subsequently 

and the display of a screen which presents the quantity printing the order, particularly so that the employee can 

options to the customer (see FIG. 3D). The block 1050 prepare the items by category, if desired. The diamond 

is then entered, this block representing the return of the 1321 & then entered, and inquiry is made as to whether 

routine to dispatch control. the automatic waiting time feature is enabled. If not, the 

The next portion of the routine is described in con- 25 132 6 is entered, this block representing the setting 

junction with the flow diagram of FIG. 11. The block of the customer wait time, Tor to a predetermined 

1111 represents the point to which the routine returns store d va i UC( if the automatic wait time feature is not 

when the state S/of customer terminal i is "Quantity", t^ing used, a preferred technique will be to have an 

and customer data has been received. The block 1112 is employee type in a new stored wait time as he observes 

then entered, this block representing the storage of the 30 ^ wor kioad a t the delicatessen station. The diamond 

selected quantity. The unit price of the item is then 1350 is then entered, and the customer wait time is 

obtained from the data base (block 1113), the price for tested against a minimum stored wait time (for example, 

the item is computed by multiplying the quantity by the 3 j^tes), which is a safety against a smaller wait time 

unit price, and both the unit price and the item price are accidentally entered by an employee. If the wait 

displayed to the customer (see FIG. 3E). A cumulative 35 time is less than the prescribed minimum, it is set to the 

total for the order is then computed by adding the item preS cribed minimum, as represented by the block 1351. 

cost to obtain a new total cost (block 1114), and this ff ^ automat ic wait time feature is enabled, the 

information l » also presented to the customer. Inquiry is block 1345 ^ mtmdt ^ block representing the calcu- 

then m^e (diamond 1121) as to whether the customer ^ of ^ t workload based on ^ existing 

has ordered the maximum permissible number of items. 40 workload md ^ numbcr of items h ^ present order. 

If so, *e block 1122 u entered, and a display screen is A relationshi which can be used is: 
presented (not shown) to inform the customer that the 

maximum number of items have been ordered, where- HKw»=* Wou+A"*) 
upon the block 1270 (FIG. 12) is entered directly. If the 

maximum number of items has not yet been ordered, the 45 where m represents the number of items in the order, 

block 1131 is entered, this block representing the chang- and fi( m ) is the function used. One suitable function is to 

ing of the state S/of customer terminal i to "Finish", and multiply a fixed time by m; for example, 1 minute. This 

the display of a screen to ask the customer if more items would add 1 minute to the workload for each item in the 

are desired (again, see FIG. 3E). The block 1132 is then or der. In such case, the new workload (in minutes) 

entered, this block representing the return of the routine 50 would equal the old workload (in minutes) plus m min- 

to dispatch control. ute s. [It will be recalled, from above, that the one min- 

The next portion of the routine is described in con- u te timer is utilized to reduce the workload as time 

junction of the flow diagram of FIG. 12. The block P asses.]The block 1348 is then entered, this block repre- 

1211 represents the point to which the routine returns senting the computation of the new estimated customer 

when the state S/ of customer terminal i is "Finished", 55 waiting time, Tew based on the workload. In the present 

and the customer presses the "yes" or "no" key. The embodiment, the following relationship is used: 
decision diamond 1212 is entered, and determination is 

made as to whether the "yes" key or the "no" key has Tcm=* w/E 
been pressed. If it is the "yes" key, the customer has 

indicated a desire to order more items. The block 1215 60 where £ is the number of employees working at the 

is entered, this block representing the change of the delicatessen station. Therefore, if W is considered as 

state Si to "Category", and display of the "Category" being in man-minutes, and E is the number of employees 

screen, as shown in FIG. 3B. Return to dispatch control working, then Tew will give the estimated waiting time 

is then implemented, as represented by the block 1220. in minutes. The output of block 1348 is input to 

If the customer has indicated that no further items are to 65 diamond 1350 for a test of Tew, as previously described, 

be ordered, the block 1270 is entered, this block also Continuing with the flow diagram of FIG. 13, the 

being entered from the output of block 1122, as previ- block 1361 represents the changing of the state S/ to 

ously indicated. In this case, the state S/ is changed to "Wait For Printer", and a screen is displayed to the 
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customer (FIG. 3G) indicating that the customer's copy 
of the order is being printed. Next, the transaction data, 
Le., the list of purchased items, and their prices and 
total, are sent, al ng with the estimated customer wait 
time and the time of day, as a print command to the 5 
customer terminal printer (block 1376) and the em- 
ployee terminal printer (block 1377). The block 1379 is 
then entered, and represents return of the routine to 
dispatch control. 

In the next portion of the routine, the block 1381 10 
represents the point to which the routine returns when 
the state S/of customer terminal i is "Wait For Printer", 
and a signal is received indicating that the printers have 
finished printing. A typical printout was illustrated 
above in FIG. 4. The block 1387 is entered, this block 15 
representing the generation of an alert signal (e.g. a bell 
or buzzer) to alert employees that a new order has just 
arrived. The state, S/, of terminal i is then changed to 
"Start", and the initial display screen is again displayed, 
as represented by the block 1390. Then, as represented 
by the block 1394, return to dispatch control is imple- 
mented. 

The invention has been described with reference to a 
particular preferred embodiment, but variations within ^ 
the spirit and scope of the invention will occur to those 
skilled in the art For example, it will be understood that 
additional terminals can be utilized and, for example, 
depending upon traffic and equipment usage, it may be 
desirable to have an additional customer terminal at the 3Q 
supermarket entrance or the delicatessen station, or at a 
further suitable location in the supermarket. Also, it will 
be understood that other formulas for computing esti- 
mated customer wait time, using factors such as those 
set forth, as well as other factors, may be devised. Also, 35 
it will be understood that other forms of data presenta- 
tion, storage, and printout can be utilized, consistent 
with the principles of the invention. Finally, it will be 
understood that variations in the hardware and/or soft- . 
ware can be implemented. For example, a touch screen 40 
can be utilized as a customer or employee input device. 

We claim: 

1. A system for automated shopping order entry for 
the delicatessen station of a supermarket, comprising: 

a processor subsystem including: means for storing 45 
data describing items available for purchase; means 
for computing and storing an estimated waiting 
time; means for controlling a sequence for shop- 
ping item data presentation for selection by a cus- 
tomer; selection data storage means for storing data 50 
representative of a customer's item selections; and 
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means for controlling printing of a customer's item 
selections and the estimated waiting time; 

a customer subsystem, coupled with said processor 
subsystem, and including: a display for displaying 
shopping item data to a customer; customer input 
means for receiving customeritem selection inputs 
to be stored by said selection data storage means; 
and customer printing means responsive to said 
printing controlling means for printing a customer 
copy of the customer item selections and said wait- 
ing time; and 

an employee subsystem, coupled with said processing 
subsystem, and including employee printing means 
responsive to said printing controlling means for 
printing an employee copy of said customer item 
selections; 

said means for computing and storing an estimated 
waiting time including means for accumulating a 
variable workload based on a prior workload, the 
number of items ordered by customers, the number 
of employees working on filling orders, and a peri- 
odic time decrement, and means for computing and 
storing said estimated waiting time as a function of 
said variable workload. 

2. The system as defined by claim 1, wherein said 
employee printing means is also operative to print said 
waiting time on said employee copy. 

3. The system as defined by claim 2, wherein said 
employee subsystem includes employee input means for 
controlling said estimated waiting time. 

4. The system as defined by claim 3, further compris- 
ing at least one further customer subsystem, also cou- 
pled with said processor subsystem, and including the 
same elements as said first-mentioned customer subsys- 
tem. 

5. The system as defined by claim 1, wherein said 
employee subsystem includes employee input means for 
controlling said estimated waiting time. 

6. The system as defined by claim 5, wherein said 
employee input means is also operative to control modi- 
fication of said stored data describing items available for 
purchase. 

7. The system as defined by claim 1, further compris- 
ing at least one further customer subsystem, also cou- 
pled with said processor subsystem, and including the 
same elements as said first-mentioned customer subsys- 
tem. 

8. The system as defined by claim 1, further compris- 
ing means for signaling an employee when a customer 
order has been entered at the customer subsystem. 

* ♦ * * • 
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customer (FIG. 30) indicating that the customer's copy 
of the rder is being printed. Next, the transaction data, 
Le. f the list of purchased items, and their prices and 
total, are sent, along with the estimated customer wait 
time and the time of day, as a print command to the 3 
customer terminal printer (block 1376) and the em- 
ployee terminal printer (block 1377). The block 1379 is 
then entered, and represents return of the routine to 
dispatch control. 

In the next portion of the routine, the block 1381 10 
represents the point to which the routine returns when 
the state S/ of customer terminal i is "Wait For Printer", 
and a signal is received indicating that the printers have 
finished printing. A typical printout was illustrated 
above in FIG. 4. The block 1387 is entered, this block 15 
representing the generation of an alert signal (eg. a bell 
or buzzer) to alert employees that a new order has just 
arrived. The state, Sf, of terminal i is then changed to 
"Start", and the initial display screen is again displayed, 
as represented by the block 1390. Then, as represented 20 
by the block 1394, return to dispatch control is imple- 
mented 

The invention has been described with reference to a 
particular preferred embodunent, but variations within 
the spirit and scope of the invention will occur to those 
skilled in the art For example, it will be understood that 
additional terminals can be utilized and, for example, 
depending upon traffic and equipment usage, it may be 
desirable to have an additional customer terminal at the 
supermarket entrance or the delicatessen station, or at a 
further suitable location in the supermarket Also, it will 
be understood that other formulas for computing esti- 
mated customer wait time, using factors such as those 
set forth, as well as other factors, may be devised. Also, 35 
it will be understood that other forms of data presenta- 
tion, storage, and printout can be utilized, consistent 
with the principles of the invention. Finally, it will be 
understood that variations in the hardware and/or soft- . 
ware can be implemented. For example, a touch screen 40 
can be utilized as a customer or employee input device. 

We claim: 

1. A system for automated shopping order entry for 
the delicatessen station of a supermarket, comprising: 
a processor subsystem including: means for storing 45 
data describing items available for purchase; means 
for computing and storing an estimated waiting 
time; means for controlling a sequence for shop- 
ping item data presentation for selection by a cus- 
tomer; selection data storage means for storing data 50 
representative of a customer's item selections; and 
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means for controlling printing of a customer's item 
selections and the estimated waiting time; 
a customer subsystem, coupled with said processor 
subsystem, and including: a display for displaying 
shopping item data to a customer; cust mer input 
means for receiving customeritem selection inputs 
to be stored by said selection data storage means; 
and customer printing means responsive to said 
printing controlling means for printing a customer 
copy of the customer item selections and said wait- 
ing time; and 
an employee subsystem, coupled with said processing 
subsystem, and including employee printing means 
responsive to said printing controlling means for 
printing an employee copy of said customer item 
selections; 

said means for computing and storing an estimated 
waiting time including means for accumulating a 
variable workload based on a prior workload, the 
number of items ordered by customers, the number 
of employees working on filling orders, and a peri- 
odic time decrement, and means for computing and 
storing said estimated waiting time as a function of 
said variable workload. 

2. The system as defined by claim 1, wherein said 
employee printing means is also operative to print said 
waiting time on said employee copy. 

3. Hie system as defined by claim 2, wherein said 
employee subsystem includes employee input means for 
controlling said estimated waiting time. 

4. The system as defined by claim 3, further compris- 
ing at least one further customer subsystem, also cou- 
pled with said processor subsystem, and including the 
same elements as said first-mentioned customer subsys- 
tem. 

5. The system as defined by claim 1, wherein said 
employee subsystem includes employee input means for 
controlling said estimated waiting time. 

6. The system as denned by claim 5, wherein said 
employee input means is also operative to control modi- 
fication of said stored data describing items available for 
purchase. 

7. The system as defined by claim 1, further compris- 
ing at least one further customer subsystem, also cou- 
pled with said processor subsystem, and including the 
same elements as said first-mentioned customer subsys- 
tem. 

8. The system as defined by claim 1, further compris- 
ing means for signaling an employee when a customer 
order has been entered at the customer subsystem. 
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